Summary &mdash; Somaclonal variation has been used as a source of variability to improve the drought tolerance of durum wheat (Triticum durum Desf). Of blé dur / sélection in vitro / tolérance à la séchesse / PEG
INTRODUCTION
Drought affects approximately 40% of the cultivated land throughout the world, reducing markedly crop yield (Oertli, 1983 The aim of our study was to exploit in vitro techniques for production, selection, and regeneration of durum wheat somaclonal mutants that are tolerant to drought. The stress was induced by adding high molecular weight polyethylene glycol (PEG) to the culture medium. In vitro selection using PEG as an osmotic agent allowed the regeneration of plant lines tolerant to drought in various species including tomato, rice and tobacco (Heyser and Nabors, 1979; Bressan et al, 1981 Bressan et al, , 1982 Kishor and Reddy, 1984; Sumaryati et al, 1992) . Chlorophyll fluorescence and electrolyte leakage served as indicators of drought tolerance (Havaux et al, 1988; Vasquez-Tello et al, 1990 ).
MATERIALS AND METHODS

Plant material
Six varieties (Kypérounda (2777), Sebou (1715), Selbéra (272), E21, E15 and Massa (1728)) were provided by the INRA from Morocco and were tested for their in vitro potentialities. The first 3 were selected for the present study because they were able to produce calli and plantlets at high rates.
Mature embryos were used as explants. The caryopses were surface sterilized first using ethanol (94%) for 10 s followed by formaldehyde (0.75%) for 40 min with continuous shaking, and Ca(ClO) 2 (5%) for 20 min. They were then rinsed 3 times with sterile water before being incubated in Petri dishes on Whatman paper imbibed with sterile water.
After a 24 h pre-germination period under a 12 h light/12 h dark cycle at 25°/20°C (day/night), the embryos were excised and transferred, scutellar side up, to the callogenesis medium.
Culture media
Two basic culture media were used: MS (Murashige and Skoog, 1962) and LS (Linsmaier and Skoog, 1965 The technique used for measuring the chlorophyll fluorescence has been described by Havaux and Lannoye (1985) and Havaux et al (1988) . The portable Hansatech fluorimeter gives an estimation of the efficiency of primary photochemical processes of PSII based on the ratio between variable and maximum fluorescence (F v /F m ). Three readings were recorded for each sample; the mean value was then compared to the ratio obtained for unstressed leaves.
To measure the electrolyte leakage, the segments of the young unfolded leaf were divided into 3 batches in order to get 3 replications. The fragments were thoroughly washed to remove all electrolytes from their surface and from the wounded parts (Blum and Ebercon, 1981) . After desiccation of the samples, the proportion of electrolytes released in the water was estimated by conductimetry, according to Martin et al (1987) . (Demarly, 1986) . This phenomenon could also account for the plants regenerated from selected calli that did not differ significantly from the original genotypes. The heterogeneity of the plant populations frequently recovered after in vitro selection (Dix, 1977) could also be due to the persistence of some original non-mutated cells in the selected calli (Demarly, 1986) .
According to Nabors et al (1980) , the presence of a selective agent in the regeneration medium can increase the probability of recovering tolerant plants. In this way, NaCltolerant plants have been obtained in Oryza sativa (Li and Heszki, 1986) and Kickxia ramosissma (Mathur et al, 1980 
